[Molecular bases and therapeutic strategies in defective neuromuscular transmissions: lessons learned from a prototypical synapse].
Neuromuscular junction is a prototypical synapse, and most synaptic molecules expressed in the central nervous system have been first identified at the neuromuscular junction. Congenital myasthenic syndromes are caused by genetic defects of molecules expressed at the neuromuscular junction. We have identified and characterized five defective molecules. (1) Defects in choline acetyltransferase reduce acetylcholine contents at the nerve terminal. (2) Collagen Q (ColQ) anchors acetylcholinesterase at the synaptic basal lamina, and its defects cause endplate acetylcholinesterase deficiency. ColQ has an anchoring signal to the synaptic basal lamina. ColQ expressed in a limited number of muscle cells efficiently ameliorates myasthenic symptoms in mice. (3) Loss-of-function mutations of acetylcholine receptor (AChR) cause either endplate AChR deficiency or fast channel syndrome. Gain-of-function mutations cause slow channel syndrome, in which calcium overloading provokes endplate myopathy. (4) Rapsyn clusters AChR at the endplate, and its defects cause endplate AChR deficiency. (5) Loss-of-function mutations of skeletal muscle voltage-gated sodium channel cause myasthenia by abrogating the propagation of muscle action potentials. We need to further pursue the molecular bases and the therapeutic strategies of defective neuromuscular transmissions, and hopefully expand our analysis to defective synapse transmissions in the central nervous system.